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Claims 15-28 are pending in this application. Claim 1 has been deleted and claims 15, 
18, 19, 20, 21, 23, 24, 27 and 28 are amended without adding new matter. 

Claim 24 is objected by the Examiner due to some informalities. Claim 24 has been 
amended to correct the informalities, as required by the Examiner. 

Claim 21 is rejected under 35 U.S.C. 112, first paragraph. Claim 21 has been amended to 
delete the bond wires having an oxidized outer insulation. 

Before proceeding to address the Examiner's additional rejections, Applicant will briefly 
summarize one of the embodiments of the invention to assist the Examiner in better appreciating 
the difference between Applicant's invention and the art of record. 

The present invention discloses a method of packaging a high density integrated circuit 
with at least one microchip disposed on a substrate. The method mainly includes providing pre- 
insulated bond wires, forming an array of coated bonding pads on the microchip and attaching 
the pre-insulated bond wires directly into the bonding pads and terminal pads disposed on the 
substrate. 
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35 U,S.C, 102 Rejection of Claims 1, 15. 16. 20. 22-24. 26 and 27 

The Examiner has rejected claims 1, 15, 16, 20, 22-24, 26 and 27 under 35 U,S,C. 102(b) 
as being allegedly anticipated by U.S. Patent No. 4,002,282 to Murdoch. Applicant respectfully 
traverses the rejection on the basis that Murdoch fails to disclose each of the elements of 
Applicant's claims as amended. 

The Murdoch patent discloses a system for insulating very fine interconnecting wires as 
they are being connected from one terminal pad of the chip to the next. A capillary bonding 
head having a pair of capillary tubes is provided for bonding microcircuit interconnecting wires 
to the metallized or terminal pads of the chip. An adhesive, insulating liquid is provided via the 
capillary tubes. As the bonding head moves from the metallized pad with a very-fine wire 
extending between the pad and the head, the adhesive, insulated liquid is released causing the 
very fine wire to be coated and insulated while it is being drawn out of the bonding head and 
moved toward the next pad. 

The method disclosed in the Murdoch patent clearly differs from the method disclosed 
and claimed in the present invention. As discussed above, the Murdoch patent insulates the 
wires as they are being connected from one terminal pad to another, whereas, in the present 
invention, the wires are insulated prior to being connected to the pads. The Murdoch patent fails 
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to disclose providing pre-insulated bond wires and attaching the pre-insulated bond wires 
directly onto the bonding pads on the microchip with terminal pads on the substrate and 
connecting selected bonding pads on the microchip with selected terminal pads on the substrates 
with the pre-insulated wires. These steps are clearly recited in amended independent claims 15 
and 24. Therefore, the method of Murdoch is distinctly different than the method of the 
presently claimed invention. 

Moreover, Murdoch shows a specific device where the location of the wire to be 
connected is predetermined in order for the device to connect and insulate the wires at the same 
time. This process is less flexible and more cumbersome. Whereas, in the present invention, 
pre-insulated wires are provided prior to the connection for placing and looping the wires in the 
packaging process, making the process less complex and flexible and thus can be carried out at a 
much faster speed. Murdoch, as discussed above, fails to disclose the limitations in amended 
independent claim 1. Therefore, claim 1 and the claims that depend thereon are patentably 
distinct over Murdoch. 

35 U.S,C, 103 Rejection of Claims 17-19, 21. 25 and 28 

The Examiner has rejected claims 17-19, 21 and 28 under 35 U.S.C. 103(a) as being 
allegedly unpatentable over Murdoch in view of U.S. Patent No. 5,656,830 in view of Zechman. 
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Additionally, the Examiner has rejected claim 25 under 35 U.S.C. 103(a) as being allegedly 
unpatentable over Murdoch in view of U.S. Patent No. 5,610,442 to Schneider et al. Applicant 
respectfully traverses the rejection on the grounds that neither Murdoch, Zechman nor Schneider 
et al. alone or in combination provide a factual basis for a prima facie case of obviousness. 



In reference to claims 17-19, 21 and 28, Examiner alleges that Murdoch shows all of the 
elements of the claims except the materials of the wires and bond pads used by Applicant, but 
which he alleges are disclosed by Zechman. The Examiner then alleges that it would be obvious 
to one of ordinary skill in the art to modify the integrated package of Murdoch by using 
aluminum for wires and bond pads of the chip as taught by Zechman. 

More specifically, the Zechman patent discloses an integrated chip package that provides 
interconnection between electrically conductive sites and electrically conductive leads with 
electrically conductive wires. Zechman teaches coating the wires with a dielectric material after 
the connection is made. Zechman fails to teach or suggest using pre-applied coatings on wires. 
Murdoch, as discussed above, shows coating the wire with insulating material as they are being 
connected from one terminal to another. As is apparent, both references are entirely void of any 
teaching or suggestion of providing wires which are pre-coated. In fact, since Zechman teaches 
coating only after attachment and Murdoch teaches only coating as part of the attachment 
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process, these references clearly teach away from each other or are at least divergent in their 
respective teachings. Such divergence in teachings would not suggest to one of ordinary skill in 
the art to use the present invention. In fact, such a combination of references is arguably not 
properly combinable. In any event, the deficiencies of Murdoch, i.e. the failure to teach or 
suggest the use of pre-coated wires, is not rendered by the teachings of Zechman. 

Moreover, even if the references are combined, both Murdoch and Zechman fail to show 
insulating wires prior to connection, as disclosed and claimed in the present invention, therefore 
it would not be obvious to one in ordinary skill in the art to combine in the matter suggested by 
the Examiner. 

Furthermore, in reference to claim 25, Examiner alleges that Murdoch shows all of the 
elements of the claims except the encapsulation material covering the integrated circuit used by 
the Applicant, but which he alleges is shown by Schneider et al. The Examiner then alleges that 
it would have been obvious to one of ordinary skill in the art to modify the invention of Murdoch 
with encapsulation as taught by Schneider et al. to provide protection for the semiconductor chip. 

More specifically, Schneider et al. shows a semiconductor device package fabrication 
where a semiconductor die is electrically connected to a printed wiring board, a planar silicon 
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substrate is attached to a face of the die opposite the board with a minimum amount of 
encapsulating material to substantially eliminate the problem of the printed wiring board 
warpage during curing of the encapsulation material. The integrated circuit package of 
Schneider et al. clearly differs from the present invention. Schneider et al. briefly teaches using 
any known means or method to connect the bond wires to the bond pads without giving any 
details. Schneider et al. fails to show the method of packaging high density integrated circuit as 
disclosed and claimed in the present invention. As it is apparent, both references are entirely 
void of any teaching or suggestion of providing wires which are pre-coated. Since there is no 
suggestion in Schneider et al. for pre-coating the wires prior to connection, the deficiencies in 
Murdoch are not rendered by teachings of Schneider et al. Similarly, Murdoch fails to teach or 
suggest coating the integrated circuit with a protective encapsulating material as shown by 
Schneider. Since neither of the references meet the deficiencies of each other such a 
combination of references is arguably not properly combinable. 

Moreover, even if the references are combined, both Murdoch and Schneider et al. fail to 
show insulating wires prior to connection, as disclosed and claimed in the present invention, 
therefore it would not be obvious to one in ordinary skill in the art to combine in the matter 
suggested by the Examiner. 
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Finally, these references in combination reject dependent claims 17-19, 21, 25 and 28 that 
depend on independent claims 15 and 24 and incorporate by reference all the features thereof. 
Since amended independent claims 15 and 24 are patentable over prior art, as discussed above, 
applicant submits that the dependent claims 17-19, 21, 25 and 28 are allowable for the same 
reasons as advanced allowability of claim 1. 

In view of the amendment and remarks above, Applicant deems this application to be in 
condition for allowance and solicits such action. In the event that any issues remain following 
entry of this amendment, Applicant's agent respectfully invites the Examiner to contact the 
undersigned agent at the telephone number given below for either a personal or telephone 
interview if the Examiner believes that such would expedite the prosecution of this application. 



Respectfully^ submitted, 



' Rohini K. Garg 
Registration No.: 45,272 
Attorney for Applicant(s) 




HOFFMANN & BARON, LLP 
6900 Jericho Turnpike 
Syosset, New York 11791 
(973) 331-1700 
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VERSION OF AMENDMENT WITH MARKINGS 
SHOWING CHANGES MADE 

IN THE SPECIFICATION ; 

Substitute paragraph on page 11 beginning with line 17 to page 13 ending on line 2 with 
the following: 

Aluminum wire 13 having an insulated outside coating 14 is used for ball bonding to 
bond pad 11. An aluminum wire such as that shown in U. S. Patent No. 4,860,941 to Alexander 
J. Otto may be used for such a purpose. Such an insulated aluminum wire has the necessary 
property that permits an axisymmetric bonding ball to be formed. This proper ball formation is 
critical for producing reliable ball bonds 15. Gold wire having an outer insulated coating such as 
that shown in U. S. Patent No, 5,396,104 to Masao Kimura may also be used. However, 
insulated aluminum wire is preferred, since both the bond pad and the connecting wire are made 
of aluminum, a strong bond is formed between the aluminum wire and the metallized aluminum 
bond pad to provide a reliably high quality connection due to the homogeneous material of the 
two mating parts. Also, aluminum wire is of a much lower cost than gold wire and yet it can 
resist higher temperatures, more severe vibrations, higher G-loading, and radiation hardening 
than the latter. Since the aforementioned aluminum wire is ball bondable like gold wire, the ball 
bonding operation may be carried out expeditiously in a widely available and automated fashion 
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instead of wedge bonding which was the only means heretofore for bonding aluminum wire. 
Furthermore, since the bond wires 13 are insulated, it alleviates the problem of short circuiting 
due to their contacting one another which is not permissible in prior art devices using bare bond 
wires, and also ultra fine insulated aluminum wire thinner than 15 microns and having an 
oxidized outer insulation may be produced as the outer insulation would provide the protection 
and rigidity ("stiffness") required by the wire. The ultra fine bond wire permits the provision of 
smaller bond pads on the microchip such that an increased number of bond pads with a coarser 
pitch may be formed on the microchip, and in turn an even higher number of I/Os may be 
provided therein. As the bond wires are insulated, the placement and looping of such wires are 
not as critical in the packaging process, making the process less complex and thus it may be 
carried out at a much faster speed. 



IN THE CLAIMS; 



15. (Amended) A method of packaging a high-density integrated circuit with at least one 
microchip disposed on a substrate comprising, 

providing pre-insulated bond wires: 

forming an array of coated bonding pads on said microchip; 

[providing bond wires coated with an insulating material;] 
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attaching said fcoatedl pre-insulated bond wires directly onto said bonding pads and 
directly onto terminal pads disposed on said substrate. 

18. (Amended) The method of packaging a high density integrated circuit according to Claim 
15, wherein said fcoatedl pre-insulated bond wires are selected from a group consisting of gold, 
aluminum, copper and combinations thereof. 

19. (Amended) The method of packaging a high density integrated circuit according to Claim 
15, wherein said bonding pads and said pre-insulated bond wires are comprised of same material. 

20. (Amended) The method of packaging a high density integrated circuit according to Claim 
15, wherein said Fcoatedl pre-insulated bond wires are attached onto said bonding pads by a ball 
shaped joint. 

21. (Amended) The method of packaging a high density integrated circuit according to Claim 
15, wherein said Fcoatedl pre-insulated bond wires are finer than 15 microns[ and have an 
oxidized outer insulation]. 
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23. (Amended) The method of packaging a high density integrated circuit according to Claim 
22, including attaching said fcoatedl pre-insulated bond wires to said bonding pads to thereby 
connect adjacent microchips. 

24. (Amended) A method of packaging a high density integrated circuit having at least one 
semiconductor microchip disposed on a substrate having a plurality of terminal pads provided 
thereon, comprising: 

providing pre-insulated bond v^ires: 

forming a plurality of bonding pads in a plurality of rows and columns over a surface of 
said microchip; 

[providing bond wires coated with an insulating material;] 

connecting selected bonding pads on said microchip with selected terminal pads on said 
substrate with said pre-insulated Fcoated! bon d wires . 

27. (Amended) The method of packaging a high density integrated circuit according to Claim 
24, wherein a plurality of semiconductor microchips are disposed on said substrate, and 
interconnections among selected bonding pads on said microchips are provided by pre-insulated 
bond wires bonded to said selected bonding pads. 
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28. (Amended) The method of packaging a high density integrated circuit according to Claim 
27, wherein said pre-insulated bond wires are selected from a group consisting of gold, 
aluminum, copper and combinations thereof. 



